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(5^ Tide: FILM CONTAINING ALPHA-OLEFIN/VINYL AROMATIC COPOLYMER 
(57) Abstract 

Him and sheet materials, and articles made there&om, such as bags pouches, trays, etc, comprise one or more layers of homogeneous 
alpha-olefin/vinyl aromatic copolymer, piefeiably an ethylene/styrene copolymer. Hie alpha-otefin/vinyl aromatic copolymer has properties 
which can provide a desired peffonwmce duuacteristics such as impact resistance, piintitfiili^, RF sealabiliQr, fiee shrink, opdcs, high 
permeabOi^, etc Hie faomogeneons alpha-olefin/vii^l aromatic copolymer may be present hi a moncdayer fibn, etdier akme or in a bleiid, 
or may be hi clu ded in one or more layers of a mnhHayer film. Also mduded is a multiplaycr themiofomiable article comprising a vwb 
having a film of such ai^ha-olefinMiiyl aromadc copcdymers thereto. 
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FILM CONTAHONG ALPHA.-OLBFIN/VINYL AROMATIC COPOLYMSR 

Field of the Invention 
The present invention relates to fOms comprising olefin/viny! aromatic 
5 copolymer. The present invention relates especially to multilecyer films 
oontaitung etlxylene/styrene copolymer. 

Background of the Invention 
Homogeneous olefin/vinyl aromatic copolymers have been prepared, 
using single site catalysts such as metaJlocene catalysts. These polymers have 
10 only up to 50 mole percent of the aromatic vinyl polymerization units, because 
the active site of the cataljrst becomes crowded with the incorporation of the 
sterically hindered aromatic vinyl comonomer, making it unlikely, or 
impossible, that another hindered comonomer could enter into the 
polymerization as the ne^ct monomer in the sequence. These homogeneous 
15 alpha-olefin/vinyl aromatic copolymers are similar in at least some properties 
to other homogeneous, single site catalyzed copolymers such as the 
homogeneous, single site catalyzed ethylene/a^ha-olefin copolymers. That is, 
the present alpha-olefin/vinyl aromatic copolymers are characterized as having 
a. narrow molecular weight distribution (MWD) and a narrow compositional 
20 distribution (CD). 

Summary of the Invention 
It has been discovered that homogeneous alpha-olefin/vinyl aromatic 
copolymers can be used to prepare heat shrinkable films having a high impact 
strength. This h igh impact strength is believed to result firom the stiflTer 
25 amorphous regions of the polymer. Furthermore, it is believed that films 
containii^ homogeneous alpharolefin/vixryl aromatic oopoljnxier can have a 
high permeability to gaseous oxygen, etc, due to hi^ void volume and/or higih 
scdubili^ of gases in homogeneous alpha-olefin/vinj^ aromatic copoljnxiers. 

Furthermore, the high void volume and/or polarizability of homogeneous 
30 a^ha-olefin/vinyl aromatic c(^lymer, when used in films, can be used to 
make films having an increased capacity for absorption of relatively low 
molecular wei^t additives, such as antifog additives, antiblock additives, and 
ptitty^Kp additives. Furthermore, the voids can be used to make films having the 
characteristic of taking up and retaining flavor additives, color additives. 
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pnnting inks, etc., which can result in less contamination into the pnxiuct 
within the package, or from one product to another. 

Furthermore, olefin/vinyl aromatic copofymers can be used to make fOms 
having good dari^ and/or gioss, in combination with stifhess due to the 
5 aromatic component in the polymer. 

The use of oleBn/vinyl aromatic copolymers in films, both monolayer 
fiimR as wen as multilayer films, can provide one or more of a wide variety of 
improv^l properties to the film, and can be advantageous in certain end uses. 
For example, a fii^w of improved pnntability, e.g- improved ink adhesion, can be 
prepared using monomers having the polarity of olefin/viixyl aromatic 
copolymers. Olefin/vinyl aromatic copolymers can be used to provide a 
machinable film having a high gas transmission rate, which is advantageous in 
both case-ready meat packaging of fresh meat, especially finesh red meat, as 
well as in the packaging of produce. 

FDms comprising homogeneous alpha-olefin/vixQd aromatic polymer can 
also be used: 

- in tie layers of multilayer films, to improve intexply adhesion, especially 
to polar polymers and styrenic polymers; 

- to prepare fiitris having good scalability, in terms of improved hot tack» 
improived seal strength, and/or seal initiation temperature; 

- to prepare films having improved thermoforming characteristics, such 
as improved deep draw characteristics; 

- to provide films having improved organoleptic characteristics; 

- to provide films having a lower level of extractables; 

- to provide films having improved low-temperature shrink 
characteristics; 

- to provide films having improved wettability; 

- to provide films having improved slip properties 

- to provide films which arc RF scalable; 

- to films having enhanced scalability after irradiation; 
Olefin /vin^d aromatic copolymers can also be used in the preparation of 

foams, espedalty foam sheet, having improved thermoforming characteristics, 
espedaliy in having improved resistance to cracking. The olefin/vinyl aromatic 
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copolymer can be used to provide a polystyrene barrier tray, such as a barrier 
foam tray, with improved delamination resistance and structural integrity'. 
These advantages may be obtained by using the homogeneous alpha- 
ol^n/vinyl aromatic copolymer in combination with other styrenic poljmiers, 
5 e.g.9 polystyrene homopolymer. 

As a first Qspect^ the present invention is directed to a heat shrinkable 
film comprising an oriented film layer conqnising a homogeneous alpha- 
olefin/vinyl aromatic copol3rmer, present in an amount of fix>m about 30 to 100 
weiglit percent, based on the weight of the film layer. The homogeneous alpha- 
10 olefin/vin^ aromatic copolymer has a vinyl aromatic mer content of from about 
1-50 mole percent. 

The homogeneous alpha-olefin/vinyl aromatic copofymer in the film of 
the present invention comprises recurring imits of the formula: 

-[(CH-CH)x-(CH-CH)yl- 

15 

Ri R2 Ra Ri 

In the formula, x is greater than or equal to y, i.e., there must be a mole 
fi^action of po^rmerization units (mers) derived from the alpha-olefin monomer 

20 (a mole fi:^ction represented by •x', as determined by x/{x+y}) which is at least 
as great as the mole fraction of the pol3nnerization units derived from the 
aromatic monomer (a mole fraction represented by as determined by 
y/lx+j^)- Ri comprises at least one member selected from the group consisting 
of hydrogen, Ci alkyl, C2 aO^ C3 all^l» alkyl, Cs alkyl, and Ce alkyL Ra 

25 comprises at least one member selected fit>m the group consisting of hydrogen, 
Ct alkyi, Ca alkyl, C3 alkyl, C4 alkyl, Cs alkyl, and C6 allgrL Both Ri and R2 
cannot both be allgd. R3 comprises a member selected from the group 
consisting of hydrogen, aromatic, and mixtures thereof. Ri is a member 
selected bom die group consisting of hydrpgen, aromatic, and mixtures thmof, 

30 provided that one member, and only one member, selected from the group 
consisting of R3 and R* is aromatic. Furthermore, a copolymer portion between 
every two adjacent members selected from the group consisting of aromatic 
CHR3 and aromatic CHR* comprises at least two -CH2- groups. 

A preferred film comprises a composition comprising (a) at least one 

35 member selected frxim the group consisting of homogeneous ethylene/vinijrt 
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aromatic copotymer and homogeneous propjdene/ vinyl aromatic copolymer; 
and (b) at least one member selected from the group consisting of polyethylene 
homopolymer, potypropylene homopolymer, ethyiene/aliphatic alpha-olefin 
copofymer, ethylene/vinyl ester copo^rmer» ethylene/aa^ic ester copolymer, 
5 ethylene/aciyiic add copolymer, polysQrrene homopolymer^ sQnrene/ aliphatic 
diene oopo^rmer, propylene/aliphatic alpha-olefin copolymer, and ionomer. 

Prefisrabty, the homo^neous alpha-olefin/vinyl aromatic copolymer 
comprises ethylene mer and styiene mer. Preferably, tiie ettqrlene mer is 
present in an amount of from about 75 mole percent to about 99 mole percent, 
10 and the styrene mer is present in an amoimt of from about 1 mole percent to 
25 mole percent. 

In another preferred film, the homogeneous alpha-olefin/vinyi aromatic 
copolymer comprises propylene mer and styrene mer. 

Optionally, the homogeneous alpha-olefin/vinyl aromatic copoljnner 
15 comprises a crosslinted polymer network. 

Rr^erably, the film of the invention has a free shrink, at 90DC, of at least 
30 percent in at least one direction. Prefierably, the film comprises a film 
having a modulus of firom about 5,000 to 150,000 psi; more preferably, from 
about 10,000 to 150,000 psL; still more preferably, from about 15,000 to 
20 50,000 psL 

Preferably, the film is a multilayer film, and although the film can be 
asymmetrical, symmetrical multilayer films provide a balanced structure which 
can be advantageous. 

Another preferred multilayer film comprises a first layer and a second 

25 layer. The first la3TO' is an oxygen barrier layer and the second layer comprises 
the homogeneous alpha-olefin/vinyl aromatic copolymer. The oxygen barrier 
layer preferably comprises at least one member selected from the group 
consisting of ethylene/vinyl alcohol copolymer, polyvinylidene chloride, 
polyamide, polyaoylonitrile, polyester, and siBca. 

30 Still another preferred multil£Qrer film comprises a first layer and a 

second layer. The first layer comprises at least one member selected from the 
group consisting of potyolefin, polyamide, polyester, and the second layer 
comprises the homogeneous alpha-olefin/vin^ aromatic copolymer. Preferably, 
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the poljrolefin comprises at least ne member selected from the group consisting 
of polyeth^dene homopolymer, polypropylene homopolymer, ethylene/alqdiatic 
alpha-olefin copolymer, ethylene/vinyl ester copolymer, ethylene/aciylic ester 
copolymer, ethylene/acryiic add copolymer, potystyrem homopolsniier, 
5 st3nnene/alq>hatic diene copolymer, propjiene/aliphatic alpha-olefin copcdymer, 
and iouomer. 

' As a second aspect, the present invention pertains to a printed film 
c om prising a film layer comprising a homogeneous alpha*olefin/vinyl aromatic 
copolymer in an amount of finom about 30 to 100 weight percent, based on the 

10 wei^t of the film layer. The film layer has printing thereon, and the 
homogeneous alpha-olefin /vinyl aromatic coixolymer has a vinyl aromatic mer 
content of from about 1-50 mole percent. Preferably, the printed film is a 
multilayer film, with the film layer being an outer film lajrer having printing on 
an outer surface thereof. 

15 As a third aspect, the present invention pertains to a multilayer film 

comprising an outer sealing layer, an inner osg^gen barrier layer, an inner core 
layer, and an outer abuse layer. At least one member selected finom the group 
consisting of the outer sealing layer and the inner core layer comprises 
homogeneous alpha-olefin /vinyl aromatic copofymer. Polyamide is present in 

20 at least one member selected fimn the group consisting of the inner o^^gen 
barrier le^^, the inner core layer, and the outer abuse layer. 

As a fourth aspect, the present invention pertains to a thermoformed 
article comprising a multilayer film comprising an outer sealing l^rer, an inner 
oxygen barrier layer, an imier core layer, and an outer abuse layer. At least one 

25 member selected bom the group consisting of the outer sealing layer and the 
inner core layer comprises homogeneous alpha-olefin/vinyl aromatic 
copolymer. Furthermore, polyamide is present in at least one member selected 
fitmi the group consisting of the inner caygen barrier lecyer, the inner core layer, 
and the outer abuse layer. 

30 As a fifth aspect, the present invention pertains to a patch bag 

comprising a heat-shrinkable paudi adhered to a heat-shrinkable bag. The 
heat-shrinkable patch comprises a first heat-shrinkable film, and the heat- 
shxinkable bag comprises a second heat-shrinkable film. At least one memba: 
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selected from the group consisting of the first heat-shrinkable fflm and the 
second heat-shrinkable film comprises a film layer comprising homog^eous 
alpha-olefin/ vinyl aromatic copotymer. 

As a sixth aspect* the present invention pertains to a laminate 

5 comprising a foam sheet and a film adhered to the foam sheet. At least one 
member selected ftom the group consisting of the foam sheet and the film 
comprises homo^eous alpha-<»lefin/vinyl aromatic copdljaner. The foam 
sheet comprises polystyrene. Rreferably, the foam sheet further comprises a 
composition comprising polystyrene homopolymer and homogeneous alpha- 

0 olcfin/viiiyl aromatic copolymer. lAs used herein, the phrase "polystyrene 
homopolymer* is inclusive of polystyrene block and graft copotymers 
comprising styrene mer in an amount of at least 50 weight percent, based on 
the weight of the copolymer,] Preferably, the film is a multilayer film comprising 
a composition which comprises homogeneous alpha-olefin/vinyl aromatic 

5 copolymer. The composition is directly adhered to the foam sheet. The film 
ftuther comprises an OT^gen barrier layer. 

As a seventh aspect, the present invention pertains to a package 
comprising a rigid container having a flexible Kd adhered directfy thereto. The 
rigid container comprises polj^styrene, and the flexible lid comprises 

0 homogjeneous alpha-olefin/vinyl aromatic copolymer. 

As an eighth aspect, the present invention pertains to a package 
comprising a rigid container having a flexible lid adhered directiy thereto. The 
rigid container comprises polystyrene, and the flexible lid comprises polyolefin. 
At least one member selected from the group consisting of the rigid container 

5 and the flexible lid further comprises homogeneous alpha-olefin/vinyl aromatic 
copolymer. 

Bmf Description of the Drawings 
Figure 1 is a ptot of data points for the films of Examples 1-16 and 
Comparative Examples 17-21, the plot being of: (a) a ratio of relaxed to 
0 unrelaxed storage moduH for the beta relaxation, versus (b) mass percent 
crystallinity. 
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Figure 2 is a plot of data ixiints for the filnis of Examples 1-15 and 
Comparative Examples 17-21, the plot being of: (a) peak beta relaxation 
temperature, versus (b) mass percent ciystallinity. 

Detailed Description of the Invention 
5 As used herein, the term "sealed" refers to any and all means of closing a 

package* such as heat sealing via hot air and/or heated bar, ultrasonic sealing, 
and even the use of dips on» for example, a diirred casix^ etc. 

As used herein, 'TVOH" refers to ethylene viiiyl alcohol copolymer. 
EVOH includes saponified or hydrolyzed ethjiene viiiyl acetate copolymers* and 
10 refers to a vinyl alcohol copolymer having an ethjiene comonomer, and 
prepared by, for example, hjrdrolysis of vinyl acetate copolymers, or by chemical 
reactions with polyvinyl alcohol. The degree of hydrolysis is preferably at least 
50% and more preferably at least 85%. 

As used herein, the term T>arrier", and the phrase Tjarrier layer, as 
15 applied to films and/or film layers, are used with reference to the ability of a 
monolayer film or a multilayer film to serve as a barrier to one or more gases. 
QsQfgen barrier layers can comprise, for example, polymerized ethylene vinyl 
alcohol, polyvinyl chloride, potyvin^^dene chloride, polyamide, pcrtyester, 
polyacxylonitrile, etc., as known to those of skill in the art Preferatdy, the 
20 assygjsn barrier layer comprises poljnnerized ethylene viiiyl alcohol, polyvinyl 
chloride, potyvinylidene chloride, and polyamide, as known to those of skill in 
the art. 

As used herein, "osygen transmission rate", also referred to as **OTR" and 
"o^iygen permeability", is measured according to ASTM D 3985, a test known to 
25 thoseof skill in the film art. 

As used herein, the term "lamination", and the phrase "laminated fikn", 
refer to the process, and resulting product, made by bonding t«^ether two or 
more layers of film or other materials. Lamination can be accomplished by 
joining lexers with adhesives, joining with heat and pressure, and even spread 
30 coating and extrusion coatmg. The term lammate is also inchishre of 
coextruded multilc^er films comprising one or more tie kcyers. 

The term "oriented", as used herein, refers to oriented films or film layers, 
wherein the orientation can be produced in erne or more of a variety of manners. 
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Msny of the thermoplastic films of the present invention are heat-shrinkaWe. 
The term "oriented" is used herein interchangeably with the term Ticat 
shrinkable" with each of these terms designating a material which has been 
elong^^ted, and thereafter "sef , by cooling while substantially retaining its 
5 oriented dimensions. An oriented material will tend to return to its original 
unoriented (unextended) dimensions when heated to an appropriate devated 
temperature. The orientation may be accomplished in maixy w^ such as, for 
exanqde, by "TMown bubble" techniques or "tenter franung." These processes 
are well known to those skilled in the art. 

10 The phiases 'substantially oriented'' and "heat shrinkable", as used 

herein with respect to fflms, requires elongation of at least 50 percent in at least 
one direction, with the elongation being carried out at a temperature below the 
melting point of, and/or below the glass transition temperature of, the 
homc^eneous alpha-olefin/ vinyl aromatic copotymer, without subsequent 

15 annealing of the film. 

As used herein, the phrase "orientation ratio" refers to the multiplication 
product of the extent to which the plastu: flhn material is e^qianded in several 
directions^ usually two directions perpendicular to one another. The d^ree of 
orientation is also referred to as the orientation ratio, or sometimes as the 

20 "racking ratio". 

As used herein, the term "comonomer^ refers to a monomer which is 
copotymerized with at least one different monomer in a copolymerization 
reaction, the result of which is a coijolymer. 

As used herein, the term "polymer" refers to the product of a 

25 polymerization reaction, and is inclusive of homopolymers, copolymers, 
terpolymers, etc. In general, the layers of a film can consist essentially of a 
single polymer, or can have still additional polymers blended therewith. 

As used herein, the term "homopolymer" is used with reference to a 
polymer resulting from the polymerization of a single monotner, i.e., a polymer 

30 consisting essentially of a single type of repeating untL 

As used herein, the term "copolymer" refers to polymers formed by the 
polymerization reaction of at least two different monomers. For example, the 
term "copolymer" includes the copolymerization reaction product of ethylene 
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and an alpha-olefin^ such as l-hexene. However, the term "copolymer" is also 
inclusive of, for example, the copotymerization of a mixture of ethylene, 
propylene, l-hexene, and 1-octene. The term copolymer is inclusive of random 
copolymers, block copotymers, graft copolymers, etc. 
5 As used herein, the term "polymerization" is inclusive of 

homopolymenzatians, copotymerizations, terpolymerizations, etc, and includes 
all types of copolymerizatians such as random, graft, block, etc In general, the 
polsrmers, in the films used in accordance with the present invention, caii be 
prepared in accordance with ax^ suitable catalytic polymerization process, 

10 including solution polymerization, slurry polymerization, gas phase 
p61ymerb»tion, and 14g|i pressure potymerization processes. 

As used herein, the term "copolymerization" refers to the simultaneous 
polymerization of two or more monomers. 

As used herein, a copotymer identified in terms of a plurality of 

15 monomers, e.g., "propylene/ethylene copolymer", refers to a copolymer in which 
either monomer copolymerizes in a higiher weight or molar percent. However, 
the first listed monomer preferabfy is polymerizes in a hi^er wei^t percent » 
than the second listed monomer, and, for copolymers which are terpolymers, 
quadripotymers, etc, preferably, the first monomer copolymerizes in a higher 

20 weight percent than the second monomer, and the second monomer 
copolymerizes in ahigher weight percent than the third monomer, etc. 

As used herein, terminology employing a with respect to the chemical 
identity of a copolymer {e.g., "an ethylene/alpha-olcfin copolymer^), identifies 
the comonomers which are copolymerized to produce the coijolymer. Such 

25 phrases as "ethylene/alpha-olefin copolymer" is the respective equivalent of 
"ethylene/ alpha-olefin copolymer." 

As used herein, the phrase "heten^neous polymer' refisrs to 
polymerization reaction products of relatively wide variation in molecular weight 
and relatively wide variation in composition distribution, Le., polymers made, 

30 for example, using conventional Zieg^r-Natta catalysts. Hcterpgeneous 
polymers are useftxl in various layers of the film used in the present invention. 
Such polymers typically contain a relativety wide variety of chain lengths and 
comonomer peroenta^s. 
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As used herein, the phrase "homogeneous polymer" refers to 
potymerization reaction products of relative^ namm molecular iveight 
distribution and relativety narrow composition distribution. Homogeneous 
polymers are useful in various ktyers of the multilayer fOm used in the present 
5 invention. Homogeneous polymers e3diifait a relatbet^ even sequencing of 
comonomers within a chain, the mirroring of sequence distribution in all 
chains, and the similarity of length of all <diains, and are typically prepared 
using metallocene, or other sfaigle-site type catalysis. 

More particularty, homogeneous copolymers may be characterized by one 
10 or more methods known to those of skill in the art, such as molecular weigjht 
distribution (Mw/Mn), composition distribution breadth index (CDBI), and 
narrow melting point range and single melt point behavior. The molecular 
weight distribution (Mw/Mn), also known as polydispersity, may be determined 
by gel permeation chromat(^raphy. The homc^eneous copolymers useAil in 

15 this invention will have a (Mw/Mn) of less than about 3.5. Preferably, tbe 
(Mw/M,J will have a range of about 1.9 to 2.9. More prefembly, the (Mw/Mn) will 
have a range of about 1.9 to 2.5. Preferab^, the composition distribution 
breadth index (CDBI) of such homc^eneous copolymers will ^nerally be greater 
than about 70 percent. The CDBI is defined as the weight percent of the 

20 copolymer molecules having a comonomer content within 50 percent (Le., plus 
or minus 50%) of the median total molar comonomer content. The CDBI of 
linear polyethylene, which does not contain a comonomer, is defined to be 
100%. CDBI determination clearly distinguishes the homogpieous copolymers 
used in the present invention (narrow composition distribution as assessed by 

25 CDBI values generally above 70%) from VU>PBs available commercially which 
generally have a broad composition distribution as assessed by CDBI values 
preferably less than 55%. The CDBI of a copolymer is readily calculated frtmi 
data obtained from techniques known in the art, such as, for example, 
temperature rising elution fractionation (TREFl as described, for example, in 

30 Wild et aL, J, Pblv. Sd. Pohr. Phvs. Ed.. VoL 20, p.441 (1982). More preferably, 
the homc^eneous copolymers have a CDBI of from about 70% to 99%. In 
general, the hcnnogeneous copolymers in the films of the present invention also 
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exhibit a relatively narrow melting point range, in comparison with 
"heterogeneous copolymers", i.e., polymers having a CDBI of less than 55%. 

A homogeneous ethjdene/alpha-olefin copolymer can, in general, be 
prepared by the copolymerization of ethylene and any one or more alpha-ol^. 
5 Preferably, the alpha-ol^ is a C3-C20 alpha-monoolcfin, more pfeferably, a C»- 
Ci2alpha-manoolefin,stiUniorepreferabty,aC4<ijalpha-mo^ Stillmare 
preferably, the alpha-oleBn comprises at least one member selected from the 
group consisting of butcne-1, hexene-1, and octene-1, Le., 1-butene, 1-hexene, 
and 1-octene, respectively. Most prefierably, the alpha-olefin comprises octene- 

10 1, and/or a Uend of hexene-1 and butene-1. 

Processes for preparing homogeneous ethylene/alpha-olefin copotymers 
arc disclosed in U.S. Patent No. 5,206,075, U.S. Patent No. 5,241,031, and PCT 
International Application WO 93/03093, each of which is hereby incorporated 
by reference thereto, in its entirety. Further details regarding the production 

15 and use of one genus of homogeneous ethylene/alpha-olefin copolymers are 
disclosed in U.S. Patent No. 5,206,075, to HODGSON, Jr.; U.S. Patent No. 
5,241,031, to MEHTA; PCT International Publication Number WO 93/03093, in 
the name of Exa^m Chemical Company; PCT international Publication Number 
WO 90/03414, in the name of Exxon Chemical Patents, Inc., all four of which 

20 are hereby incorporated in their entireties, by refierence there. Still another 
genus of homc^pieous eti^lene/alpha-olefin copolymers is disclosed in U.S. 
Patent No. 5,272,236, to LAI, et. al., and U.S. Patent No. 5,278,272, to LAI, et. 
al., both of vrtiich are hereby incorporated in their entireties, by reference 
thereto. 

25 As used herein, the phrase "vinyl aromatic", with respect to monomers, 

refers to styrene, vinylnaphthalene, and vinylanthracene, with or without one or 
more substituents (for hydrogens) present on the aromatic ring(^, and/or the 
olefin carbon ooimected to the aromatic ring. The substituents could also 
include one or more additional vinyl groups. Furthermore, this phrase is used 

30 herein with refez«ice to mers, Le, potymerization units, of the above monomers. 
Preferably, the vizqrl aromatic monomer is stjnnene. 

As used herein, the phrase "aliAa-olefin-, and the phrase "alpha-olefin 
monomer", refer to olefinic compounds, and mers, whether unsubstituted or 
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substituted, in which the first two carbon atoms in the chain have a double 
bond therebetween. As used herein, both of these phrases are inclusive of 
ethylene and propylene. Furthermore, the phrase "aliphatic alpha-olefin'^ 
refers to alpha*oIefin monomers (and mers) which do not contain an aromatic 
5 moiety (Le, group, substituent) therein, and which are hydrocarbons, i.e., 
contain only carbon and hydrogpi atoms. 

As used herein, the phrase "polymerization unit", and the term • mei', 
refer to a unit of a polymer derived finom a monomer used in the polymerization 
reaction. For example, the phrase ""alpha-olefin polymerization tmits" refers to a 
10 unit in, for example, an alpha-olefin/vinyl aromatic copolymer, the 
polymerization unit being that residue which is derived from the alpha-olefin 
monomer after it reacts to become a component of the polymer chain. 

As used herein, the phrase "vinyl aromatic polymerization tmit" refers to 
a corresponding pofyxnerization unit of the polymer from the polymerization, 

15 which is the residue derived from the vinyl aromatic monomer after it reacts to 
become a component of the pofymer chain. 

As used herein, copolymers, terpolymers, etc are named in terms of the 
monomers from ^idiich tfa^ are produced. For example, an "ethylene/alpha- 
olefin cropolymer^ is a copolymer comprising polymerization units derived from 

20 the copolymerization of ethylene monomer and alpha-olefin monomer, with or 
without additional comonomer(s]. Likewise, an alpha-olefin/ vinyl aromatic 
copolymer is a copolymer comprising pofymerization units derived fitmi the 
copolymerization of alpha-olefin monomer with vinyl aromatic comonomer, with 
or without additional comonomer(s). 

25 As used herein, the term "polyoleiin" refers to any polymerized olefin, 

which can be linear, branched, cyclic, aliphatic, aromatic, substituted, or 
unsubstituted. More specifically, included in the term potyolefin are 
homopolymers of olefins, copolymers of olefins, copolymers of an olefin and an 
non-olefinic comonomer copolymerizable witii the olefin, such as vinyl 

30 monomers, modified polymers thereof, and the like. Specific examples include 
polj^propylene homopolymers, polyethylene homopofymers, poly-butene, 
prpps^ene/alpha-olefin copolymers, ethylene/alpha-olefin copolymers, 
butene/alpha-olefin copolymers, ethylene/vinyl acetate copolymers. 
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ethjdene/ett^l aciyiate copolymers, cthylene/butyl acrylate copolymers, 
ett^toie/metl^rl acrylate copolymers, ethylene/aciyKc acid copolymers, 
ethylene/methacryUc add copolymers, modified pdyolefin resins, ionamer 
resins, polymethylpentene, etc. The inodificd polyolcfin resins include modified 
5 polymers prepared by copotymerizing the homopolymer of the olefin or 
copolymer thereof with an unsatmated carboxylic add, e,&, maleic acid, 
furnaric acid or the like, or a derivative thereof such as the anhydride, ester or 
metal salt or the like. It could also be obtained by incorporating into the olefin 
homopolymer or copolymer, an unsaturated carboscylic add, e.g., maleic add, 

10 fumaric add or the lite, or a derivative thereof such as the anhydride, ester or 
metal salt or the like. 

As used herein, terms identifying polymers, such as "potyamide", 
"potyestei^, etc. are indusive of not onty polymers comprising repeating units 
derived bom monomers known to potymerize to form a polymer of the named 

15 type, but are also indusive of comonomers, derivatives, etc. which can 
copolymerize with monomers known to polymmze to produce the named 
polymer. For example, the term "polyanride" encoiiq>asses both polymers 
comprising repeating imits derived from monomers, such as caprolactam, 
which polymerize to form a polyamide, as well as copolymers derived fix>m the 

20 copolymerization of caprolactam with a comonomer which when polymerized 
alone does not result in the fomiadon of a polyamide. Furthermore, terms 
identifying potymers are also indusive of "Wends" of such polymers with other 
polymers of a different type. 

As used herein, the term "polypropylene" refers to any pofymer 

25 comprising propylene polymerization units, r^ardless of whether the polymer 
is a homopofymer or a copofymer, and ftirthcr indudes blends of such 
homopolymers and copolymers. The phrase "propylene polymerization units", 
as used herein, refers to polymerization units in a polymer chain, the repeating 
tmits being derived flrom the pofymerizatiDn of unsubstituted propose 

30 monomer and/or substituted propylene polymer, the double bond being opened 
in the polymerization reaction. 

As used herein, the phrase "anhydride functionaUty'' refers to any form of 
anfagrdride functionality, such as the anlxydride of maleic add, fumaric add. 
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etc., whether blended with one or more polymers, grafted onto a polymer, or 
copotymerized with a polymer, and. in general, is also inclusive of derivatives of 
such functionalities, such as adds, esters, and metal salts derived therefram. 
Pdlymers having anhydride functionalities thereon are Really used in tie 
5 layers. 

As used herein, the phrase "modified polymeir, as wett as more specific 
phrases such as "modified ethylene vinyl acetate copolymer" , and "modified 
polyolefin" refer to such polymers having an anhydride functionality, as defined 
immediatdy above, grafted thereon and/or copotymerized therewith and/or 
10 blended therewith. Preferably, such modified polymers have the anhydride 
functionality grafted on or polymerized therewith, as opposed to merely blended 
therewith. 

As used herein, the phrase "ethylene/alpha-olefin copolymer^ refers to 
such heterogeneous materials as linear low density polyethylene (LLDPE), and 

15 very low and ultra low den^ty i^lyethylene (VLDPE and ULDP^; and 
homogeneous polymers such as metallocene catalyzed polymers such as 
EXACT (TM) materials supplied by ExKon, and TAFMER (TM) materials supplied 
by Mitsui Petrochemical Corporation. These mntr ri als generally include 
copo^rmers of ethjdene with one or more comonomers selected finom Ci to Cio 

20 alpha-oiefins such as butenc-1 (Le., 1-butene), hcxene-1, octene-1, etc. in 
which the molecules of the copolymers comprise long chains with rclativety few 
side chain branches or cross-linked structures. This molecular structure is to 
be contrasted with conventional low or medium density polyethylenes which are 
more highly branched than their respective counterparts. LLDPE, as used 

25 herein, has a density usually in the range of firom about 0.91 grams per cubic 
centimeter to about 0.94 grams per cubic centimeter. Other ethyioie/alpha- 
olefin copolymers, such as the long chain branched homogeneous 
ethylene/alpha-olefin copolymers available from the Dow Chemical Company, 
known as AFFINTIY (TM) resins, are also included as another type of alpha- 

30 olefin copolymer useful in the present invention. 

In ^eral, the ethylene/alpha-olefin copolymer comprises a copolymer 
resulting from the copolymerization of bom about 80 to 99 weight percent 
ethylene and fi:om 1 to 20 weight percent alpha-olefin. Preferably, the 
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ethj^lene/alpha-olefin copotymer comprises a cojxjlynier resulting ftoni the 
copolymerizadon of &t>m about 85 to 95 wdght percent ethylene and fiwn 5 to 
15 wei^t percent alpha-olefin. 

As used hexein» the phrases "inner layer" and "internal layer^ refer to any 
5 IsQrer, of amultilayer fflTw, having both of its prineq^al surfaces directly adhered 
to anottier layer of the fOm. 

As used herein, the phrase "outer layer" refers to any film layer of a 
multilayer film having onfy one of its princ^ial surfiaces directly adhered to 
another layer of the film. 

10 As used herein, the phrase "inside layer" refers to the outer layer, of a 

multilayer film packaging a product, which is closest to the product, relative to 
the other layers of the multilayer fihn. 

As used herein, the phrase "outside layer" refers to the outer layer, of a 
m^iiHiaym" film packaging a product, which is furthest from the product relative 

15 to the other layers of the multilayer film. 

As used herein, the phrase "directly adhered", as applied to film layers, is 
defined as adhesion of the suttf ect film layer to the object film layer, without a 
tie layer, adhesive, or other layer therebetween. In contrast, as used herein, the 
word "between", as applied to a film layer eaqiressed as being between two other 

20 specified layers, includes both direct adherence of the subject layer between to 
the two other layers it is between, as well as including a lack of direct 
adherence to either or both of the two other lao^ers the subject layer is between, 
i.e., one or more additional layers can be imp)osed between the subject layer 
and one or more of the layers the subject layer is between. 

25 As used herein, the term "core", and the phrase "core layer", as applied to 

multilayer films, refer to any inner (i.e., internal) film layer which has a primaiy 
fimction other than serving as an adhesive or compatibilizer for adhering two 
layers to one another. Usually* the core layer or layers provide the multilayer 
fitan with a desired level of strength, Le., modulus, and/or optics, and/or added 

30 abuse resistance, and/or specific impermeability. 

As used herein, the phrases "seal 1^^*, "sealing layer^, "heat sealing 
IsQ^r" and "sealant layer", refers to an outer film layer, or layers, involved in the 
sealingof the film to itself or the other outer layer of the same film, or an outer 
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layer Of another film, or article. It should also be recognized that in gpneral, up 
to the outer 3 mils of afilm can be involved in the sealing of the film to itself or 
another layer. With respect to packages having only fin-type seals, as opposed 
to lap seals, the phiase "sealant layer" generally refers to the inside fihn layer of 

5 a package, as well as supporting layers adjacent this sealant layer often being 
sealed to itself, and fi^juentiy serving as a food contact layer in the packaging 
of fodds. In g^eral, a heat sealing layer comprises any themioplastic polyn^r; 
preferably, the heat-sealing I^er comprises, for eseample, thermoplastic 
polyolefin, thermoplastic polyanude, thermoplastic polyester, and thermoplastic 

0 polyviiiyl chloride; more preferably, thermoplastic polyolefin; still more 
preferably thermoplastic polyolefin haraig less than 60 weight percent 
crystallinity. 

As used herein, the phrase "tie layer^ refers to any iimer layer having the 
primary purpose of adhering two layers to one another. In general, suitable 
5 polymers for use in tie layer include pofymers having polar functional groups. 

As used herein, the phrase "abuse lacyer' refers to an outer fihn layer 
and/or an irmer film layer, so tong as the film layer serves to resist abrasion, 
puncture, and other potential causes of reduction of package integrity, as well 
as potential causes of reductkm of package appearance quality. Abuse layers 
0 can comprise any polymer, so long as the po^cr contributes to achieving an 
int^rity goal and/or an appearance goal; preferably, abuse l^rers comprise 
po^rmer having a modulus of at least 10^ Pascals, at room temperature. 

As used herein, the term "cocjrtrusion" refers to the process of esdruding 
two or more materials through a sin^ die with two or more orifices arran^ 
5 so that the cxtrudates meige and weld together into a laminar structure befiore 
chilling, Le,, quenching. Coesrtruaon can be employed in film blowing, firee film 
extrusion, and extrusion coating processes. 

As used herein, the phrase "machine direction", herein abbreviated "MD", 
refers to a direction "along the length" of the fihn, Lc. , in the direction of the film 
0 as tiie film fe formed during extrusiDn and/or coating. 

As used herein, the phrase "transverse direction", herein abbreviated 
TD", refers to a direction across the fihn, perpendicular to the machine or 
longitudinal direction. 
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As used herein, the phrase "free shrink" refers to the percent dimensional 
change in a 10 cm x 10 cm specimen of film, when subjected to selected heat, 
as measured by ASTM D 2732, as known to those of skill in the art. 

The homc^eneous alpha-olefin/vinyi aromatic copolymers to be used in 
5 the fams of the present invention are described, in general and with respect to 
many specifics including the structure of the copolymer and methods for 
preparation of the copolynier, in: (1) EP 0 416 815 A2, to STEVENS, et. aL, in 
the name of The Dow Chemical Company; (2) WO 94/00500, to RB. PANNELL, 
et al., in the name of Exxon Chemical Patents, Inc., and (3) Plastics 
10 T^nnloRy. p. 25 (September 1992), each of which is hereby incorporated by 
reference thereto, in its entirety. 

The thermoplastic fihns of the present invention are preferably formed by 
extrusion processes and, most preferably, by art-known coextrusion methods. 
Following coextrusion the film is cooled to a solid state by, for example, 
IS cascading water or chilled air quenching. For some structures a precursor film 
layer'^or layers may be formed by extrusion with additional ICQ^ers thereafter 
being exbusion coated thereon to fomi multilayer films. Two midtilayer tubes 
may also be formed with one of the tubes thereafter being coated or l a min a t ed 
onto the other. 

20 The extmsion coating method of film fomiation is preferable to 

coextruding the entire film when it is desired to subject one or more layers of 
the fflrn to a treatment which may be harmful to one or more of the other 
layers. That is, film production via extrusion coating is preferable to production 
via pure coextrusion, if it is desired to irradiate one or more layK^ of a film with 

25 high energy electrons (see the discussion of irradiation, as set forth below), 
without irradiating additional lajrers one or more of which comprises a barrier 
layer comprising one or more copolymers of vinylidene chloride (e-g., Saran 
(TM)), such as vin^dene chloride/vinyl chloride, vinylidene diloride/methyl 
acrylate, vinylidene chloride/ethyl aoiiate or vin^dene chloride/acrylonitrile, 

30 Films fomied via extrasion coating would, for example, comprise those 

where the barrier layer is a vinylidene chloride copolymer layer in addition to or 
instead of an eth^ene vinyl aksohol (EVOH) copolymer layer. Those skilled in 
the art generally recognize that irradiation with high energy electrons is 
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^enatty harmful to such vinylidene chloride copolyiner barrier layer 
compositions^ as irradiation rmy degrade and discolor the vinylidene chloride 
copolymer, making it turn brown. Thus, if full coextmsion followed by high 
energy electron irradiation of the multilayer structure is carried out on a fDm 
5 having a vinylidene chloride copolymer barrier layer, the irradiation should be 
conducted at low levels. However, it is preferable to altogether avoid subjecting 
inadiation-sensitive polymers, such as vinylidene chlwide copolymers, etc., to 
irradiation. This avoidance can be accomplidied using the extrusion coatii^ 
method of multilayer film production, as described above. 

10 As noted above, the present films may optionally be subjected to an 

energetic radiation treatment, including, but not limited to corona discharge, 
plasma, flame, ultraviolet, and high energy electron treatment. Irradiation with 
ultra^let or high energy electron treatment may be carried out in such a 
manner as to produce a crosslinked polymer network. In this case, such 

15 irradiation is preferably performed prior to any orientation step and, in the case 
of an electron beam irradiated SARAN (TM)-containing barrier structure, prior 
to extrusion coating of the barrier component. Electronic radiation dosages are 
referred to herein in terms of the radiation unit "T^AD," with one million RADs or 
a megarad being designated as "MR." A suitable radiation dosage of high 

20 energy electnms is in the range of up to about 12 MR, more preferably about 2 
to about 9 MR However, irradiation after orientation, r^ardless of structure, 
and performed at lower dosage levels, is also within the scope of the present 
invention. 

For those embodiments in which the film is a multilayer film, each layer 
25 will generally serve some function or provide some characteristic to the overall 
structure. For example, the chemical composition and thickness of an outer 
layer intended can be selected so that the layer is suited for use as a sealing 
lE^er, Le., suited to heat-sealing and/or RF (radio finequcncy) sealing, and, 
depending on the intended end use application for this outer layer, other fectors 
30 such as grease-resistance may be of importance. The composition of the other 
outer l^er of the fDm may be chosen for abuse resistance or, where a given 
end-use appUcation requires a folded over •'lap" seal, scalability to the seal layer. 
If an inner barrier layer is required, its particular chemical composition and 
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thickness will be selected to provide a degree of g^s or moisture imi^niieability 
needed for a specific packaging end use, i.e., a specific product to be packaged 
in the film. Further inner layers may serve to provide the film with added bulk, 
increased shrinkablility, greater interlayer adhesion, increased elasticily, 
5 increased gas-permeability with respect to one or more specific gases, as well as 
ai^ combination of these properties. 

The thermoplasdc fihns of the present invention contain homog^eous 
copolymers resulting finom the copoiymerization of a C2'Cb olefin monomer and a 
vin^ aromatic comonomer. Ethylene and propylene are preferred C32-Cb olefin 
10 monomers, and serene is a preferred vinyl aromatic comonomer. Other 
suitable vinji aromatic comonomers include vinyl naphthalene and vinyl 
anthracene. 

For purposes of the present invention, the alpha-olefin/vinyl aromatic 
copolymer, preferably ethylene/styrene copolymer, may be present in either a 

15 monolayer film or in one or more layers of a multil£orer film structure. Assuc^, 
the alpha-olefin/vinyl aromatic copolymer may comprise 100% of the 1^^ in 
vAiich it is present, or it may be present In a blend with another thermoplastic 
homppolymer or copolymer. 

If a heat-shrinkahle structure is prepared using a blend of the 

20 olefin/vin^ aromatic copolymer with at least one member selected from the 
group cffniyiiyHng of ethylene/alpha^-olefin copolymer, ethylene/vinyl acetate 
copolymer, ethylene/alkyl acrylate copolymer, ethylene/acrylic acid copolymer, 
a metal neutralized salt of ethylene/aoylic acid copotymer, low density 
potyethylene, the present olefin/vinji aromatic copolymer provides the resulting 

25 film with elastic memory properties similar to those of polyvinyl chloride. 
Plastidzer may also be blended with the alpha-olefin/vinyl aromatic copolymer 
used in film according to the present invention. 

Furthermore, if present in a blend with any of a wide range of 
thennoplasdc homc^lymers or copolymers, olefin/vinyl aromatic copolymer 

30 wffl improve the toughness the resultant fihn structure. If blended with atactic 
or syndiotactic polystyrene, impact resistance is improved and flex cracks 
(caused by brittleness) are reduced. If blended with ethylene or propylene 
homopolymers and/or copolymers, the olefin/vinyl aromatic copolymers 
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ixnpxove clarity and increase and moisture vapor jjcrmeability of the overall 
fflm structure. Olefin/vii^l aromatic copolymer may also be employed as a 
blending modifier in a seal layer, to enhance RF sealabflity or to enhance low- 
temperature seal initiation for heat sealing. 
5 The cflefin/viiq^ axtxmatic copolymer, cither alone in a monolayer film, 

and/or akaie as a surfiace layer of a multilayer film, and/or as a component in 
a blend in either a mono- or multite^ film, may be employed to improve the 
printabllity of the film. Specifically, the present copolymers will improve 
printability over both known ethylene/ alpha-olefin copolymers and styrene 

10 homopolymers. It is the polarizability imparted by the aryl group of the 
olefin/vinyl aromatic copolymer which is beUeved to provide improved 
wettability and, therefore, improved printability if present in the external 
surface layer of a film. 

It is this polarizability of the aiyl group which also is believed to make the 

15 present copolymers RF active, both as a conqjonent in a tdend, as discussed 
above, and especially as the sole component of an RF sealing layer, or a 
susc^or k^er* A "susceptor layer* is a layer within a multilayer structure 
which is either immediately ac^acent to the sealing layer, or dose enough to the 
sealing layer, so ttiat m being heated by RF irradiation, the susceptor layer in 

20 turn heats the sealing layer to assist in the sealing process. 

RF scalability is desired if olefin-based packaging materials are to 
compete with plastidzed polyvinyl chloride (PVC) in the medical packaging 
arena. Although the downside risks of PVC are well known, such as the 
possibility of migration of the plastidzer (preferably, dioctyl phthalate) into a 

25 packaged medical solution, and reactu>n of the PVC itself with the packaged 
medical solution and, the feet that PVC becomes brittle at low temperatures, 
PVC has several specific performance characteristics which are required for the 
pa#^imging for mcdical solutions and for other medfcal appUcations such as 
ostomy pouches and bags for holding various medical fluids, such as fluids 

30 suitable for intravenous end use. That is, PVC provides the needed 
chaiacterisdcs for end-use applications which require collapsibiUty, 
transparracy, adequate mechanical strength, and the ability to resist the 
relatively high temperatures required for heat sterilization. Olefin-based 
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materials are being developed which can compete with FVC from a performance 
perspective, but many medical packaging converters are still using RF sealing 
equipment. 

Thus, olefin-te^ed materials for use in the medical packaging indusby 
5 often must be RF sealable. Such materials include the films used to make the 
pouches and fitments which are required to establish fluid comm un ication 
between the container and the outside environment. In general, fitments are 
tubes, which can be monolayer or multilayer articles. In order to form the 
pouch, the outside outer layer of the fitment must seal to the inside outer layer 

10 of the fibn. Prefierably, the inside outer layer of the film and the outside outer 
layer of the fitment are identical in chemical composition. Thus, if the inside 
outer layer of the film is RF active, the outside outer layer of the fitment is 
preferably composed of the same RF active polymer or blend. If the film has a 
sealing k^rer which is not RF active but relies on an interior susceptor layer, the 

15 fitment preferably has an outermost layer identical to film's sealing layer and 
includes an interior susceptor layer as welL 

Another application for olefin/vinyl aromatic copolymer is incorporation 
into a protective patch for use on a heat-shrinkable, thermoplastic bag used in 
the packaging of bone-in meat The patch is preferably made by extruding a 

20 thermoplastic film comprising olefin/aromatic vinyl copolymer. This patch film 
can be a monolasrer film having olefin/vinyl aromatic copolymer present alone 
or in a blend, or the patch film can be a multilayer film having olefin/vinyl 
aromatic copolymer in at least one layer, either alone or in a blend. In the 
production of a multilayer patch film, a film tube is collapsed, irradiated, 

25 heated, inflated, and oriented, and is then collapsed again, and flattened such 
that the inside outer layer of ttie tube adheres to itself, Le., is a self-adhering 
layer, thereby forming the multil^er patoh film. Patches cut Aran the patch 
fibn are adhered to the outer siufacc of heat-shrinkable bags used in packaging 
bone-in cuts of meat, in order to protect the bag Aran being punctured by the 

30 bones. In the instance of a patch comprising a multilayer film, olefin/vinyl 
aiomatu: copolymer ms^ be present in any layer of a multflajrer patch, 
including the self-adhering layer, in order to improve the overall performance of 
the patch film, especially the impact resistance of the patch film. 
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According to the present invention, thermoformed trays, f r exBmplc 
fi)am trays for holding meat, can comprise olefin/vinyl aromatic copolymer. 
Laminating a film onto foamed and unfoamed polystyrene is known, and is 
used to provide gas barrier properties to the trays, and/or to provide the trays 
5 with a surfiace for scalability to a lid and/or tray avcrvrrap. However, 
delamination of the film from the polystyrene web produces unsightly blisters 
and other forms of product foilure. In accordance with the present invention, 
olefin/vinyl aromatic copofymer, pardcularly ethylene/styrene copolymer, may 
be employed in an outer sealing layer of a multilayer film, this outer sealing 
10 layer to be adhered directly to a foamed tray. Alternatively, ethylene/styrene 
copofymers may be employed in an adhesive layer adjacent to a polystyrene 
bonding laj^, in order to prevent delamination of the film. 

The following examples are representative of the preferred embodiments 
of the present films containing homogeneous single site catalyzed olefin/vinyl 
15 aromatic cc^tymers. 

Examples 1-15 and Comparative Examples 16*21 
Several copolymers of ethylene and styrene were prepared, acxording to 
procedures substantially as described hereinbelow. A polymerizEition reactor was 
chaiged with dxy, deoxyg^ated toluene, purified styrene (vacuum distilled over 
20 calcium hydride), a solutfon of methyl aluminoxane in toluene (10% aluntiinum by 
weight), and a suitable catafyst, as set forth hereinbelow. Ethylene gas was 
introduced at the below-indicated pressure, while maintaining the below-indicated 
polymerization temperature. After less than 50% of the styrene comonomer had been 
consumed, the resulting polymerization reaction was terminated by the addition of 
25 methanol 

For Exaztqiles 1-12, the polymerization was caxried out in a glass 
polymerization reactor, catalyzed with isopropylidene-(cytlopentadienyl)(9- 
fluorenyl)zirconium dicAloride. Ethylene gas was introduced at about 30 psi, while 
maintaining a potymerizatfon temperature of about 40"C. 
30 For Examples 13-15, ttie polymerization was carried out in a 2-liter Parr 

Reactor equii^ied with an internal cooling coil. The polymerization was catalyzed with 
Me2SiICp(Me)4l|N-tert-Bul titanium dichloride. Eth^dene gas was introduced at about 
180 psig, while maintaining a polymerization temperature of about QO'^C. 
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Styrcne mer content and overall purity (i.e., less than 5% polystyrene 
homopolymer impurity present of the resulting copolymers were ascertained using 

^3Q.mQi. spectroscopy. Molecular wei^ts were analyzed by gel permeation 

chromatography (GPC), with polystyrene reference standards. Table lA, below, 
5 identifies the prepared copolymers of Examples 1-15, together with analytical results 
providing the serene mer content and molecular weight data for each of Examples 1- 
15. Table IB provides molecular weight, copolymer composition, and density for 
Comparative Examples 16-21, each of which was a commerdalty-available 
homogeneous ethylene/alpha-olefin copolymer. 
10 TABLE lA (Examples 1-15) 



Example 
Nuzaber 

• 


wt.%SQniene 
mer in 
ethylene/ 
styrene 
oppo^nner 


Mnx 10"^ 


MwxlO"^ 


Mw/Mn 


1 


16 


161 


313 


1.9 


2 


30 


131 


301 


2.3 


3 


31 


65 


111 


1.7 


4 


23 


76 


144 


1.9 


5 


9 


210 


673 


3.2 


6 


12 


280 


867 


3.1 


7 


23 


221 


662 


3.0 


8 


29 


79 


177 


2.2 


9 


11 


48 


123 


2.6 


10 


30 


86 


178 


2.7 


11 


11 


90 


274 


3.0 


12 


18 


67 


178 


2.7 


13 


18 


252 


140 


1.8 


14 


8 


283 


149 


1.9 
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15 



42 



177 



104 



1.7 



Table IB /Comparative Examples 16-2 1> 



Comparative 
Example 
Number 


Copofymer & 
Density. 
(R/cc| 


Mn X 10"^ 


Mwx 10'^ 


Mw/Mn 


16 


ethylene/ 


47 


103 


2J2 




octene; 










0.901 








17 
18 
19 

20 

21 


ethylene/ 
butene; 0.888 

ethylene/ 
butene; 0.910 

ctbyisac/ 
butene/ 
hexene; 0.910 

ethylene/ 
hexene; 0.920 

etfayfene/ 
hexene; 0.923 


56 
64 
49 

49 

63 


101 
116 
90 

104 

118 


1.8 
1.8 
1.8 

2.1 

1.9 



5 For each of Examples 1-15, and Comparative Examples 17-21, the relaxed and 

unrelaxed storage moduli for the beta relaxation, and the peak beta relaxation 
temperature, were determined using a Rheometncs RSA-Il Solids Analyzer, in 
aooordance with ASTM D 5026-89 and ASTM D 4065-90. The test specimens were 
prepared and conditioned in accordance with ASTM O 1928, Procedure C, and ASTM 
10 D 618-61, as follows: 

A one gram sample of pofymer was placed between separated, 
horizontally-positioned MYLAR (TM) sheets of a press assembly 
(comprising a Carver Laboratoiy Press and stainless steel supporting 
plates), the resin powder being placed in the center of a lower MYLAR 
15 (TM) sheet, which was positioned above a lower stainless steel plate. 

Thereafter, an upper MYIAR (TM) sheet was placed over and in contact 
with the powder, after which an upper stainless steel plate was placed 
over the upper MYLAR (TM) sheet, resulting in an assembly containing 
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the resin powder. After placing this assembly in the press, the assembly 
was heated to 3SS^F for 5 minutes without any substantial additional 
pressure being applied to the resin powder. After 5 minutes of this 
heating, 22,000 pounds of fiDfce was hydraulically applied to the resin fay 
5 the press, this 22,000 pounds offeree being maintained for 5 minutes, as 

the powder melted and was pressed into a film having a thickness of 
^proximatetyr 2 mils. Thereafter, this additional pressure was 
maintained for 5 additional (for a total of 10 minutes in the press), while 
the film was allowed to cool at a rate of about 15X ± 2'*C/min, imtil a 
10 platen temperature of about lOO^^P was obtained, aft^ which the film 

was re m o ve d from the press, and was allowed to cool to ambient 
t em perature. The film was thereafter conditioned by being held for at 
least 40 hours at 73**F, at 50% relative himiidity. 
E>uplicate runs were made on each sample, with the resulting data sets being merged, 
15 and a two-point smoothing al^nthm, supplied in the Rheometrics Rhios 4J2.2 data 
analysis software, was used to obtain an average spectrum. The mass perc ent 
dystallinity was ralnilated from the integration of the second heat melting endotherm 
obtained using a Perkin Elmer DSC*7 Differential Scanning Calorimeter, with the 
assunqition of 289 J/g for the melting enthalpy of crystalline r^ions in homopoljrmer 
20 polyethylene. 

Figure 1 is a plot of a ratio of relaxed to unrelaxed storage moduli (for the beta- 
relaxation) versus mass percent cxystallinity, for pressed, unoriented films of: (1) the 
ethjdene/styrene copofymers of Examples 1-15, as well as (2) the homogeneous 
ethylene/alpha-olefin copolymers of Comparative Examples 17-21. As can be seen in 

25 Figure 1, the ratio of the beta-relaxation storage moduli (Le., similar to the Yoimg's 
Modulus, which is a measure of the stiffiiess of a material) is greater for the 
ethylene/styrene copolymers than for the comparative homogeneous etfaylene/alpha- 
olefin copolymers also graphically represented in Figure 1. As illustrated in Figure 1, 
relative to the fihns of the conq^arative homogeneous ethylene/alpha-olefin copolymer, 

30 the films of ethylene/styrene copofymer exhibited a higher amorphous phase stiffiiess 
above the beta relaxation temperature. 

Figure 2 is a plot of peak beta relaxation temperature versus mass percent 
ciystallimty, for pressed, unoriented films of: (1) the etlgiene/styrene copolymers of 
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Examples 1-15» as well as (2) the honiQgeneous ethylene/alpha-olefin copolyzners of 
Ooihparative Examples 17-21. As can be seen in Figure 2, the peak beta relaxation 
tenq)erature is greater for the ettiylene/slyrene capdfymeTS than for titie compaiative 
homogeneous ethylene/alpha-oleBn copolymers also graphicalljr r epresented in Figure 
5 2. 

Hot-pressed films of the eth^ene/styrene copolymer of Example 12, having the 
approximate dimensions of 0.020 x 2.5 x 2.5 inches, were prepared and oriented on a 
laboratory biaxial orientation apparatus (known as a TM Long Film Stretchei™, 
10 obtained from the TM Long Company Inc., of Somendlle, N.J.) By an analo^us 
proeedure, oriented hot-pressed films were prepared using the homogeneous 
ethyiene/octene copolymer of Comparative Example 16, these compaiative films 
having the a p p roxim ate pre-orientation dimensions of 0.014 x 2.5 x 2.5 inches. For 
the copolymers of Examples 12 and 16, the VIcat softening temperatures, as 
15 estimated from the elastic moduli, were 95**C and QO^'C, respectively. 

The orientation conditions for each of the pressed films were as fcdiows: 
Mode of Qri ^tatinriT Simultaneous biaxial 
Temperature Ehiring Orientation : 185*F(85"Q 
Orientation Rates : 2 and 20 inches per second 
20 After orientation, all films were cooled with ambient air, i.e., "sef , removed 

from the ^paratus, and held at about 73°C for at least two days t^fore testing. 
Tensile modulus (ASTM D 882-91, Method A) and free shrink properties were tested 
along each of the two orthogonal orientation directions on the film samples, and were 
then averagied. Inqiact strength (ASTM D 3763-86) was calculated fay dividing the 
25 total eneigy to break by the average film thickness. Impact stress was calculated as 
the maximum force at impact divided by the average sample thickness. Table n below 
sibam the comparative data for these tixro sanqiles. 

Table n 



Example 


Orienta 


Film 


Tensile 


Free 


Free 


Impact 


Impact 


Number 


tion 


Thickness 


Modiiius 


Shrink 




Strength 


Stress 




Rate 


(mil) 


(psi) 


@85^C 


@95*C 


(ft- 


pb/mH) 




(in/sec) 






(%) 




lb/mil) 




12 


2 


1.8 


16,042 


35 


62 


1.41 


35.05 




20 


1.7 


21,110 


36 


63 


1.00 


30.71 
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16* 


2 


1.2 


17,605 


38 


65 


0.88 


22.85 




20 


1.0 


19,215 


35 


64 


0.85 


26.06 



^The pressed films of Example 16 were exposed to a high-exiergjr election beam 
source at an estimated, preferred dose of 54 KUogragrs (Kg) prior to orientation. 
The above data show similar finee shrink values and moduli for the two 
5 types of resins, while the thickness-normaUzed impact pro perties are 20-60% 
h^er fiir tiie eth^ene-styrene copolymer. 

(Hot Air Orientation of Multilayer Film Containing 
Rropyiene/Ethylene Copolymer and Ethylcne/Slyrene Copol3rmer) 
10 A palindromic three-layer coextruded film having an A/B/A structure is 

oriented out of hot air at 1 15''C. The outer "A" layers are a propylene/ethylene 
copolymer having 3% by weight of ethylene. The inner "B** layer is an 
ethylcne/styrcne copolymer having 2% by mole of styrcnc (hereinafter "ES 
Copolymer #2"). The relative thickness of the A/B/A layers is 25 percent / SO 
15 percent / 25 percent, respectively. 

Example 24 

(Hot Air Orientation of Multilayer Film Containing 
Prpp^ene Homopolymer and Ethylene/Styrene Copolymeii 
A palindromic three-layer coextruded film having an A/B/A structure is 
20 oriented out of hot air at 1 IS'^C. The outer "A" layers are a propylene 

homopolymer. The irmcr "B" layer is a propylene/ styrene copofymer having 
19% by mole of styrene (hereinafter re Copolymer #3"). The relative thickness 
of the A/B/A layers is 25 percent / 50 percent / 25 percent, respectively. 

Example 25 

25 (3-Layer Oriented Barrier Film 

Produced by Extrusion Coating) 
A two-l^fer ooextmded precursor film is fiirmed, the precursor film 
having the structure: outer Icgrer #l/inner l^r #1. Outer layer #1 is ELVAX 
3128 (TM) eOylene vinyl acetate resin, having 8.9% vinyl acetate (hereinafter, 
30 "EVA 4H% obtained from the DuPOnt de Nemours Corporadon, of Wihnington, 
Delaware. Inner layer #1 is an etfaylene/styrene copolymer having 4 mole 
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percent styrene (hereinafter "ES Copolymer #4"). The precursor film is 
irradiated to 2 MR and thereafter extrusion-coated with a barrier layer of a 
vinylidene chtoride/methyl aaylate copolymer (hcreinaflcr -VDCMA 
Copo}ymet^l preferably SARAN (TM) VDCMA Copolymer obtained fiom The Dow 
5 Chemical Compaiqr. of Midland, MI., followed by coating with an outer abuse 
1^^ known as LD 318.92 (TM) ethylene vinjd acetate having 9 percent vinyl 
acetate (hereinafter "EVA #2"), obtained from Exxon Chemical Company, of 
B^tovm, Texas, to yield a resultant four layer film having the structure: 
EVA #1 / ES Copolymer #4// VDCMA Copolymer / EVA #2 
10 The four layer film is then oriented out of hot water, via a trapped bubble 

method, with both the preheat and hot bath temperatures at ISS'C. 

Example 26 
(5-Layer Oriented Barrier Film 
Produced by Extrasion Coating 
15 A two-layer coextruded precursor film is formed, the precursor film 

having the structure: outer layer #l/iimer layer #1. Outer Isgrer #1 is EVA #1. 
hmer l^r #1 is BS Copolymer #4. The precursor film is irradiated to 2 MR 
and thereafter cxtmsion-coated with a barrier layer of VDCMA Copolymer, 
followed by alayer of ES Copolymer #4, followed by an outer abuse k^ra- of EVA 
20 #2, to yield a resultant four-layer film having the basic structure: 

EVA #1/ES Copolymer #4//VDCMA Copolymer/ES Copolymer #4/EVA #2 

The five layer film is then oriented by a trapped bubble method out of hot 
water, with both the preheat and hot bath temperatures at 195**C. 
25 Example 27 

(6-Layer Oriented Barrier Film 
Produced by Extrusion Coating] 
A three-layer coextruded precursor film is formed, having the structure: 
outer l^r #l/iimer layer #1/ irmer layer #2. Outer layer #1 is EVA #1; iimcr 
30 layer #1 is ES Copolymer #4; inner layer #2 is Escorene LD-720.92 (TM) 
ethylene vinyl acetate copolymer having 19% vinyl acetate (hereinafler ''EVA 
#3"), obtained firom Exxon Chemical Company, of Baytown, Texas. The 
precursor film is irradiated to 2 MR and thereafter extrusion-coated with a 1^^ 
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of VDCMA Copoiymer, foUowed by a layer of ES CoiK>lymer #4, followed by a 
layer of EVA #2, to produce a six-layer film having the structure: 

EVA #1/ES Copolymer #4/EVA #3//VDCMA/ES Copolymer #4/EVA #2 
The six-layer fOm is then oriented by a trapped bubble method out crf'hot 
5 water* with both the preheat and hot bath temperatures at IQS'^C 

Example 28 
(4-Layer Oriented Barrier Film 
Produced by Elxbiisian Coating) 
A two-l£Q^ coextruded precursor fOm is formed having an inner layer of 
10 an ethylene/styrene copolymer having 9 mole percent styrene (hereinafter "ES 
Copolymer #5"), and a second layer of EVA #3. 

Following irradiation* the precursor fiOm is extrusion-coated with a 
barrier layer of VDCMA, followed by a layer of EVA #2. Thereafter, the coated 
film is oriented out of hot water by a trapped bubble technique. The multilayer 
15 structure obtained is: 

ES Copolymer #5/ EVA #3 // VDCMA / EVA #2 
Example 29 
{3-Lsorer Coextmded Oriented Filn^ 
A palindromic thxee-layer coextmded CDm having an A/B/A structure is 
20 oriented out of hot air at 1 15DC. The outer "A" layers are an ethylene/styrene 
copolymer having 6 mole percent styrene (hereinafter "ES Copolymer #6"). The 
inner "B" layer is PE 1335 (TM) ethjdene vinyl acetate copolymer having 3.3% 
vinyl acetate (hereinafter "EVA #4"), obtained firom Rexene, of Dallas, Texas. 
The relative thickness of the A/B/A layers is 25 percent / 50 percent / 25 
25 percent, respectively. 

Exan^plg 3Q 
(3-Layer Coextruded Oriented Fihn 
Containing Core Lsq^ Blend) 
A palindromic three-kQfcr coextmded fBm having an A/B/A structure is 
30 oriented out of hot air at 115DC. The outer "A" layers are a blend of 50% ES 
CQpolymer #6 and 50% of EVA #3. The inner layer is an ethylene vvayi 
alcohol copolymer (hereinafter "EVOH Copolymer"). The relative thickness of 
the A/B/Al£Qrersis25 percent / 50 percent / 25 percent, reflectively. 
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Etomple 3 1 
(5-Layer Coextruded Oriented FOm 
Containing Core Lecyer Blend) 
A palindromic five-laj^ coeictruded film having an A/B/C/B/A structure 
5 is oriented out of hot air at 113aC. The outer 'A** layers are EVA #2. Inner "C 
layer is EVOH Copolymer, and serves an a barrier to gaseous oxygen. Inner 
layers are EVA #3, and serve as tie layers. 

Example 32 
(5-L^er Coextruded Oriented Film 
1 0 Containing EVOH Copol3rmer Barrier Layer) 

A palindromic five-layer coextruded film having an A/B/C/B/A structure 
is oriented out of hot air at 1 IS'^C. The outer "A" layers are ES Copolymer #2. 
The inner "C" layer is EVOH Copolymer. The inner "B" layers are EVA #3, and 
serve as tie layers. 
15 Example 33 

(7-Layer Coextruded Oriented Barrier Film Containing 
Nylon, Tie Layers, and Outer Ethylene Styrene Layers) 
A palindromic seven>layer coextruded film having an A/B/C/D/C/B/A 
structure is oriented out of hot air at 1130C. The outer "A" layers are ES 
20 Copolymer #2. The inner 'TT layer is EVOH copolymer. The inner layers 
are EVA #3, and serve as tie layers. The inner "C" layers are nylon 6. 

(7-Layer Coextruded Oriented EVOH Barrier Film 
Containing Tie Layers and Only One ES Copolymer Outer Layer) 

25 A seven-layer film is coextruded and quenched. The seven-layer film has 

a first outer layer of a heterogeneous ethylene/ octene copolymer; followed by 
iimer layer #1» of an ethylene vinyl acetate copolymer having 3.5% vinyl acetate 
(hereinafler "EVA #5"); followed by an inner layer #2, which serves as a tie lacyer 
and is of an anhydride-grafted polyolefin; followed by inner layer #3, of EVOH 

30 Copolymen followed by inner layer #4, vrtddh serves as a tie layer and is of an 
anhydride grafted polyolefin; followed by inner layer #5, of EVA #5; followed by 
outer layer #2 , of ES Copolymer # 1 . 
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Example 35 

(Thennoformed Foam Sheet Having Film T^minated Thereto) 
The multilayer fOm of Example 14 is adhered to a fioamed polystyrene 
web, usizig heat and pressure. Outer lagyer #2 bonds directly to the foamed 
5 polystyrene web. The foamed polystyrene with the seven-layer film laminated 
thereto is thereafter thermofomied into a tray. 

Example 36 
(S-Layer Coextnided and Quenched Film 
Containing EIVOH Copolymer Barrier Layer) 
10 A five-layer multilayer film is coextruded and quenched. The multilayer 

film has a first layer of an ethylene vinyl acetate copolymer; followed by a 
second layer of a metal neutralized salt of an ethylene acrylic add copotymer; 
followed by a third layer of an ethylene vinyl acetate copolymer; followed by a 
fourOi layer of an etlqrlene styrene copolymer having 30% by mole of styrene 
15 (hereinafter ES Copolymer #7); followed by a fifth l^er of polystyrene. 

Example 37 
(Thermoformed Metallized Web 
Having Film Laminated Thereto) 
The five-layer multilayer film of Example 16 is adhered to a metallized 
20 polyester web with an adhesive. The resultant laminate stracture is 
thermoformed into a tray. 

(Eight-Layer Coextmded Film Thermoformed into Tray) 
An eight-layer film is coextruded as a multilayer film, followed by 
25 quenching. The efg^t-layer film has: a first layer of an ethylene vinyl acetate 
copolymer; a second layer of a metal neutralized salt of an ethylene acrylic acid 
copolymer; a third layer of an ethylene vinyl acetate copolymer; a fourth layer of 
an adhesive resin; a fifth layer of an ethylene vinyl alcohol copolymer; a sixth 
Isgrer of an adhesive resin; a seventh layer of an ethylene styrene copolymer 
30 having 25% by mole of styrene; and, an eigjith layer of polystjrrene. Thefihnis 
thermoformed into a tray. 
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(Preparation of Patch and Bone-Ouard Patch Bags) 
A two-layer fihn, in the form of a tube, is coesctruded. The two-lacyer film 
has a first layer (the inside layer of the tu t)e) of an ethylene vinyl acetate having 
5 25% vinyl acetate, and a second layer (the outside layer of the tube) of a blend 
of 50 weight percent of an ethyiene/styrene copolymer having 7% by mole of 
styriene, and 50 wei^t percent of an ethylene/vinyi acetate copolymer having 
8% vinyl acetate. The tube is irradiated and then oriented out of hot air. 
Following orientation the tube is collapsed and flattened such that the first 
10 layer adheres to itself and the tube, thereby forming the tube into a four layer 
film. Thereafter the four-layer film is cut into patches which are adhered to a 
tube of film suitable for the preparation of bone-guard patch bags. 

Example 40 
(Preparation of Medical Pouch Using 
15 Multil£^er Cast, Coextruded Four-Layer FOm) 

A multilayer film is fonned by downward cast coeadTusion. The four-layer 
film has: a first layer of an ethyloie propylene copolymer; a second layer which 
serves as an adhesive layer; a third layer of an ethylene st5n:ene copolymer 
having 25% by mole of styrene; and, a fomrth layer of an ethjiene propylene 
20 copolymer. The four-layer film is converted into a pouch suitable for use in 
medical applications. During the conversion to the pouch structure, the film is 
RF sealed, with the fourth layer being a sealing layer and the third l^r being a 
susceptor layer. 

25 (Preparation of Medical Pouch Using 

Multilayer Cast, Coextruded Five-Layer Fihn) 
A film is formed by downward cast coextmsion. The five-layer film has: a 
first layer of a copoStyester; a second l^r which serves as an adhesive layer; a 
third layer of heterogpneous ethylene octene copolymer having a density of 
30 0.905 g/cc; a fourth layer which serves as an adhesive layer, a fifth layer of an 
ethyiene/styrene copolymer having 30% by mole of styrene. During conversion 
of the film into a pouch for medical applications, the film is RF sealed. 
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Example 42 
(Preparation of Medical Pouch Using Coe^^ 
Four-Le^ Film Containing Susceptor Layer) 
A multilayer film is formed using a downward cast ooextrusion process. 
5 The four-layer film has: a first layer of a copolyester; followed by a second 1^^ 
which serves as an adhesive layer; followed by a third layer, which is a blend of 
50% of an eth]^e/ vinyl acetate copolymer and 50% of an ethylene/styrene 
copolymer having 35% by mole of styrene; and a fourth layer of a modified 
ethylene/propylene copolymer. During conversion of the film into a pouch for 
10 medical applications the third layer acts as an RF susceptor lajra*. 

The foregoing description of preferred embodiments of the invention has 
been presented for purposes of illustration and description. It is not intended 
to be exhaustive or to limit the invention to the precise form disclosed, and 
modifications and variations of the invention are possible in light of the above 
15 tp^ rbinpe The embodiments were chosen and described in order to esqilain the 
principles of the invention and its practical application to enatde one skilled in 
the art to utilize the invention in various embodiments and with various 
modifications as are suited to the particular use contemplated. It is intended 
that the scope of the invention be defined by the claims appended hereto, and 
20 their equivalents. 
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WHAT IS CLAIMED IS : 

1. A heat shrinkable film comprising a substantially orimted film liayct 
comprising homogeneous alpha-olefin/vin;j^ aromatic copolymer in an amount 
of fitmi about 30 to 100 weight percent, based on the wei^t of the film lagrer, 
5 wherein the homo^neous aIpha*olefin/vinyl aromatic copolymer has a vinyl 
aromatic mer content of finom about 1*50 mole percent. 

2. The film according to claim 1» wherein the film has a firee shrink, at 
90**C, of at least 30 percent in at least one direction. 

3. The film according to claim 1, wherein the film layer has a modulus of 
10 fix>m about 5,000 to 150,000 psi. 

4. The film according to claim 3, wherein the film layer has a modulus of 
from about 10,000 to 150,000 psi. 

5. The film according to claim 4, wherein the film layer has a modulus of 
finom about 15,000 to 50,000 psL 

15 6. The film aorording to claim 1, wherein the film is a multilayer fihn. 

7. The film according to claim 6, wherein the fihn is symmetrical 

8. The multilayer film according to claim 6, comprising a first layer and a 
second l^rer, wherein the first layer is an oxygpn barrier layer and the second 
layer comprises the homogeneous alpha-olefin/vinyl aromatic copolymer. 

20 9. The multilayer film according to daim 8, wherein the ojcygen barrier 

layer comprises at least one member selected from the group consisting of 
ethylene/vinyl alcohol copolymer, potyvinylidene chloride, polyamide, 
polyaciylonitrile, polyester, and silica. 

10. The multilayer film according to claim 6, comprising a first layer and 
a second layer, wfaereih the first la^ oomiirises at least one member selected 
fit>m the group consisting of polyolefin, polyamide, polyester, and the second 
layer comprises the homogeneous alpha-olefin/vinyl aromatic copolymer. 

11. The multilayer film accordii^ to claim 10, wherein the polyolefin 
comprises at least one member selected fitmi the group consisting of 
polyethylene homopolymer, polypropylene homopolymer, ethyiene/alq^hatic 
alpha-olefin ccqiolymer, ethylene/vinyl ester copolymer, ethylene/aciylic ester 
copolymer, ethylene/aaylic add copol^mier, polystyrene homopolymer. 
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stjnrene/aliphatic diene copolymer, pmpylene/aliphatic alpha-olefin copolymer, 
and ionomen 

12. The film accordixig to claim 1, wheran the film layer comprises a 
coznpositkxti comprisiiig: 

5 at least one member selected bom the gixmp consisting of homogeneous 

etbylene/vinyl aromatic copolymer and homogeneous propylene/vinyl aromatic 
copdfymer; and 

at least one member selected fixim the group consisting of polyeth^ene 
homopolymer, polypropylene homopolymer, ethylene/aliphatic alpha-oIefin 
10 copolymer, ethylene/vinyl ester copolymer, ethylene/acrylic ester copolymer, 
ethylene/acxylic arid copolymer, polystyrene homopolymer, styrene/aliphatic 
diene copolymer, propyiene/aliphatic alpha-olefin copolymer, and ionomer. 

13. The film according to claim I, wherein the homogeneous alpha- 
olefin/vinyl aromatic copolymer comprises ethylene mer and styrene mer. 

15 14. The film according to claim 13, wherein the ethylene mer is present in 

an amount of fixxm about 75 mole percent to about 99 mole percent, and the 
slyrene mer is present in an amount of fiom about 1 mole percent to 25 mole 
percent. 

15. The film according to daim 1, wherdn the homogeneous alpha- 
20 olefin/vinyl aromatic copolymer comprises propylene mer and styrene mer. 

16. The film according to claim 1, wherein the homogeneous alpha- 
olefin/vinyl aromatic copolymer comprises a crossHnked polymer network. 

17. A printed film comprising a film layer comprising homogeneous 
alphandefin/vinyl aromatic copolymer in an amount of firom about 30 to 100 

25 wei^t percent, based on the weight of the film layer, wherein the film layer has 
printing thereon, and wherein the homogeneous alpharolefin/vinyl aromatic 
copolymer has a vinyl aromatic mer content of fitim about 1*50 mole percent. 

18. The printed film according to daim 17, wherein the printed film is a 
multila3rer fihn, and the film legrer is an outer film layer, and the printing is on 

30 an outer surface of the outer film layer. 

19. A multilayer film comprising an outer sealing layer, an inner o^gen 
barrier layer, an inner core layer, and an outer abuse layer, wherein: 
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at least one member selected firom the group consisting of the outer 
sealing k^rer and the ixmer core layer comprises homogpieous alpha- 
olefin/vinyl aromatic copolymen 

polyamide is present in at least one member selected firom the group 
5 consisting of the inner assygsn barrier layer, the inner care layer, and the outer 
abuse layer. 

20. A thermofcmned article comprising a multilayer fDm comprising an 
outer sealing l^yer» an inner ascygjsn barrier layer, an inner core layer, and an 
outer abuse layer, wherein: 

10 at least one member selected from the group consisting of the outer 

sealing layer and the inner core layer comprises homogeneous alpha- 
oleBn/vinyi armnatic copo^nmer; 

polyamide is present in at least one member selected finom the group 
conslsttng of the iimer oxygen barrier layer, the inner core layer, and the outer 

15 abuse Isyer. 

21. A patch bag comprising a heat-shrinkable patch adhered to a heat- 
shiinkable bag, the heat*shrinkable patch comprising a first heat-shrinkable 
film, and the heat-shrinkable bag comprising a second heat-shrinkable film, 
wherein at least one member selected firom the group consisting of the first 

20 heat-shrinkable film and the second heat-shrinkable film comprises a film layer 
comprising homogeneous alpha-olefin/ vinyl aromatic copoljrmer. 

22. A laminate comprising a foam sheet and a film adhered to the foam 
sheet, wherein at least one member selected from the group consisting of the 
foam sheet and the film comprises homogeneous alpha-olefin/vinyl aromatic 

25 copolymer, and the foam sheet comjirises polsrstyrene. 

23. The laminate according to daim 22, wherein the foam sheet further 
comprises a composition comprising ixjlystyrene homopoJtjnner and 
homogeneous alpha-olefin/vinyl aromatic copotymen 

24. The faTTiTTisitp according to claim 22, wherein the film is a multilajrer 
30 film comprising a composition comprising homogeneous alpha-olefin/vinyl 

aromatic copotymer, and wherein the composition is directly adhered to the 
foam sheet, and wherein the film further comprises an 03^gen barrier layer. 
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25. A padw comprising a rigid contair»er having a flexible Ud adher«i 
dimitty thereto, wherein the rigid container comprises polystyrene, and the 
fladWe lid comprises homogeneous alphaK,lefin/vinyi aromatic copotymer. 

26 A packagp comprising a rigid amtainer having a flexilile lid adhered 

5 dimrtly thereto, wherein the rigid container comprises potystyre^ 

flex&le Ud comprises polyolefin. and at least one member selected torn the 
group consisting of the rigid container and the flerible lid fUriher comprises 
homogeneous alpha-olefln/vinyl aromatic cop«>lymer. 
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